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SECTION 1 —MAMMALIAN METABOLISM 


ANSWER TWO QUESTIONS OUT OF QUESTIONS 1-3 
ALL QUESTIONS ARE OF EQUAL VALUE 


UESTION 1 


1. Draw a scheme of ammonium production from amino acid catabolism in the liver and its 
removal. Shortly explain your scheme. 

Include the possible sources of amino acids and the fates of the amino group. [50%] 

2. Define the terms Ketogenic amino acid and Glucogenic amino acid. Prepare a table showing (i) 
the metabolic fates of the carbon skeleton of ketogenic amino acids under different metabolic 
states [25%] 

(ii) the metabolic fates of the carbon skeleton of different glucogenic amino acids under 
different metabolic states. [25%] 


QUESTION 2 


1. Draw a general diagram of biological membranes showing all of its components. [30%] 
2. What are the main roles of biological membranes? [30%] 
3. Which membrane component/s is/are associated with each role and what are the physical 


properties of each membrane component that make it suitable for its role? [40%] 


QUESTION 3 


1. Draw the general structure of saturated and unsaturated fatty acids. [25%] 
2. The reduction of double bonds in unsaturated fatty acids takes the bend out of the molecules. 
Give an example of the application of the above in industry. [25%] 


3. Explain your example in terms of transition temperature. [50%] 
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SECTION 2 - METABOLIC REGULATION 


ANSWER TWO QUESTIONS OUT OF QUESTIONS 4-6 
ALL QUESTIONS ARE OF EQUAL VALUE 


QUESTION 4 


Describe the general mechanisms of metabolic regulation in mammals. [40%] 
What type of hormone is glucagon? Explain. [10%] 


What triggers glucagon production in mammals? [10%| 


oe ae ee 


Use the figure below as a guide and describe in detail how glucagon increases bie glucose. 
[40%] 


Hormone e.g. Glucagon or Epinephrine 


A. \ adenylate cyclase 
: cAMP + PPi 


“(om messenger) 


glycogen synth asee” 


(glycogen) ‘£ 

pnceehorine ® b a _ | FBPase-| 
glycogen ee i = 5 | 
synthesis breakdown glycolysis gluconeogenesis 


Note — the figure 1s given as a guide but is not fully detailed. 


i 
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UESTION 5 


1. Which are modulators of the enzymes PFK1 (glycolysis) and FBPasel (gluconeogenesis) 
shown in the figure below? [10%] 


2. Explain the term reciprocal regulation and explain its purpose. [40%]. 
3. What is the preferred energy charge of the cell? [10%] 7 


4. Explain, using the figure below, how reciprocal regulation increases the energy charge of the 
cell if 1t falls under the optimal charge. [40%] 


Fructose-6-phosphate _ — 


'P|- OCH, -O. H,COH 


& Negative modulator 


) Positive modulator 


HO 


OH 
Pi 
Fructose-1,6- 
bisphosphatase ATP 
+H,0 


AG=-16.3 kj/mol 


Phos phofructokinase 
AG=-22.2 kj/mol 


ADP + Pi 


Fructose- 
1,6-bisphosphate oy 


UESTION 6 


A. Glucokinase in the liver is acting to buffer against high blood glucose. Explain the mode of 
action of this enzyme and the properties that make it suitable for regulating blood glucose. 
50%] | . 2 | | ‘ 

B. Glucose 6-phosphate is a central metabolite in carbohydrate metabolism. What would be the 
fate of G-6-P: 
(1) when the energy charge of the cell is below optimal levels? 
Gi) when the energy charge of the cell reached optimal levels? 


Explain your answers. [50%] 
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SECTION 3 — PLANT METABOLISM 
ANSWER TWO QUESTIONS OUT OF QUESTIONS 7-10 


ALL QUESTIONS ARE OF EQUAL VALUE 


QUESTION 7 


a) 


b) 


Cc) 


d) 


Briefly explain what is meant by the microfibrillar and matrix components of a plant cell wall. 
What are the principal molecules making up the microfibrils and matrix of a primary plant cell - 
wall. a [40% | 


Draw the chemical structure of a short section of cellulose, showing two monomers, their covalent 
linkage, and any non-covalent bonding. [20%] 


List major chemical and physical properties of cellulose and outline their importance for the role 
of cellulose in the cell wall? [20%| 


List the major chemical features of EITHER lignin OR pectin and outline their importance for the 
role of the appropriate component in the cell wall? [20%] 


QUESTION 8 


Photosynthesis is an endergonic process requiring energy input from light. 


Describe in detail the energy transformations required to produce: 


a) 
b) 
Cc) 


NADPH 
ATP 


Glyceraldehyde 3-phosphate 
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QUESTION 9 


a) Write a balanced equation for the reaction catalysed by fructose 1,6-bisphosphatase. 
| [20%] 


b) Plant cells contain fructose 1,6-bisphosphatase in both the chloroplast and cytosol. Outline the role 
of each isoform in a photosynthetic cell. [40%] 


c) Describe an example of regulation of fructose 1,6-bisphosphatase activity in plants. Relate the 


regulatory process described to its metabolic context. State clearly whether you are referring to the 
chloroplastic or cytosol isoform. 
[40% | 


QUESTION 10 


Write detailed notes on TWO of the following topics: 


a) Nitrogen assimilation in plants 
b) Sulfur assimilation in plants 

c) Starch synthesis 

d) Sucrose synthesis 


e) Photorespiration 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 


Writing your name and number on the front will help us confirm that your paper has been returned. 


